The Northern Bald Ibis is one of the rarest bird species, extinct in Europe for 400 years and critically endangered worldwide. The European Union-co-financed LIFE+ project "Reason for Hope -Reintroduction of the Northern Bald Ibis in Europe" aims to reintroduce the species in Europe (Germany, Austria, Italy). In order to obtain information on the genetic diversity within zoo colonies and the reintroduced population, 15 polymorphic microsatellite markers, specific for the Northern Bald Ibis, Geronticus eremita (Linnaeus, 1785), have been isolated from next-generation sequencing (Illumina MiSeq) and are described here. The microsatellite primers were tested in 30 individuals and measures of genetic variability were calculated. Values for the observed heterozygosity ranged from 0.393 to 0.867, while expected heterozygosity ranged from 0.573 to 0.718. Ten out of 15 loci were in Hardy-Weinberg equilibrium and only one showed indication for the presence of null alleles. The newly developed PCR primers can be used to examine population genetic parameters, e.g. for future conservation genetic studies of this critically endangered bird species.
. Characterization of 15 polymorphic microsatellite primers for Geronticus eremita with locus name; repeat motif; primer sequence of forward (F) Maroc 2014). The Northern Bald Ibis lives year-round in colonies (Böhm and Pegoraro 2011) . Its breeding sites are niches in sheer rock walls, often close to coastal areas or rivers (Cramp et al. 1977 
Material and Methods
Blood and salivary samples from 10 captive-bred, 5 semicaptive, and 1 wild individuals were obtained to create a genomic DNA library (Supplementary Table S1 ). DNA was isolated from blood samples using the DNeasy Blood & Tissue Kit according to the manufacturer's protocol. About 1 µg genomic DNA was used to construct a DNA sequencing library according to the Illumina TruSeq v.2 kit protocol (www. illumina.com). Essentially, the DNA was sheared to an average size of 700 bp, repaired by A-tailing, ligated to TruSEq adaptors and amplified by 10 PCR cycles. An average integrate length of 580 bp was achieved. Sequencing was done in the 2 × 300 bp pairedend mode on an Illumina MiSeq system, and 56.2 million pairedend reads (in total yielding 12.53 gb) were generated. Overlapping paired-end reads were assembled using the tool FLASH (Magoc and Salzberg 2011) . The generated sequences were screened for microsatellite loci. A total of 64 loci were selected using the criteria microsatellite type (≥ trinucleotide) and length (≥ 6 repeat units), rate of heterozygosity, as well as the position of the microsatellite within the sequence (Supplementary Table S2 ). A total of 48 loci produced interpretable results when conducting the polymerase chain reaction (PCR). The concentrations for a 25-µL PCR reaction were: 1 µL template DNA (20 ng), 1 µL primer forward and reverse (10 pmol/µL), 2 µL dNTPs (2.5 mM), 5 µL 5× PCR buffer, 2 µL MgCl 2 (25 mM), 0.1 µL Taq-Polymerase (1.25 Units), and 12.9 µL Aqua bidest. PCR conditions were as follows: initial denaturation 3 min at 95 °C, 34 cycles (denaturation: 30 s at 95 °C, annealing: 30 s at 55 °C, elongation: 30 s at 72 °C) and final elongation of 5 min at 72 °C.
Data Availability
In accordance with the Journal of Heredity data archiving policy (Baker 2013) , primary data underlying these analyses (origin, sex, and age of individuals and microsatellite genotypes) are deposited at Dryad Digital Repository.
Results and Discussion
Out of the 48 loci, we selected 15 loci that showed highest polymorphism. These primers were labelled using FAM and HEX fluorescent dye and pooled in 5 multiplex reactions, which were tested in 30 individuals (Supplementary Table S3 (Goudet 2001 ) was used to test for linkage disequilibrium. Population genetic parameters were calculated in GenAlEx 6.5 (Peakall and Smouse 2006) . The number of alleles per locus varied from 3 to 6 (Table 1) . Values for observed and expected heterozygosity ranged from 0.393 to 0.867 and 0.573 to 0.718, respectively. The loci A7, A12, B04, B11, and B12 deviated significantly from Hardy-Weinberg equilibrium (Table 1 ). This may be caused either by our sampling as the tested individuals stemmed from different source populations (i.e. a Wahlund Effect) or by non-detected null alleles (Waples 2015) . None of the loci showed evidence for large allele dropout or stutter bands, but locus B08 showed evidence for null alleles. The test for linkage disequilibrium between all pairs of loci, showed no significant results. The set of microsatellite markers developed in this study can serve as a useful tool to gain information about the genetic status of the zoo populations of the Northern Bald Ibis and provides guidance for the reintroduction process. Furthermore, it is also useful for future studies on free ranging populations or parentship analyses.
